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HfTRODUCTION 

Ruminant  animal*  have  several  advantages  over  simple  stomach  animals. 
One  is  the  protein  synthesizing  ability  of  rumen  microorganisms.  Rumen 
microorganisms  utilize  the  ammonia  from  non-protein-nitrogen  compounds  to 
synthesize  amino  acids  and  build  their  body  protein.    After  the  bacteria 
are  digested  in  the  intestinal  tract,  the  bacterial  protein  becomes 
available  to  the  animal.    The  use  of  non-protein-nitrogen  products  is 
primarily  limited  to  the  amount  that  the  rumen  microorganisms  can  con- 
vert to  microbial  protein. 

Urea  is  the  primary  non-protein-nitrogen  product  in  use  at  the 
present  time.    It  has  its  drawbacks,  such  as  high  ammonia  production 
in  the  rumen,  fast  absorption  from  the  rumen  and  poor  palatability. 
A  product  i^ich  could  maintain  a  more  uniform  supply  of  ammonia  in  the 
rumen  and  overcome  the  above  objections  would  be  well  received.  One 
such  product  may  prove  to  be  diaramonium  phosphate  (DAP). 

The  economics  of  urea  utilization  in  beef  cattle  rations  are  not 
as  simple  as  they  may  appear  at  first.    One  factor  to  consider  is  the 
toxic  effect  if  fed  in  too  large  a  quantity.    Normally,  up  to  about  one- 
third  of  the  protein  equivalent  in  rations  may  be  supplied  by  urea.  The 
level  of  urea  in  finishing  rations  for  beef  cattle  can  vary  widely,  de- 
pending on  the  ration  used.    These  rations  may  range  from  high  grain 
with  limited  roughage  to  high  com  silage. 

Ruminants  usually  utilize  non-protein-nitrogen  poorly  when  it  is 
first  placed  in  the  feed.    There  seems  to  be  a  definite  adjustment  period 
before  a  ruminant  makes  best  use  of  it  in  the  ration. 
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SoM  suggestlonB  for  optimum  utilisation  of  non-protein*nitrogen 
products  are:    (1)  readily  available  aource  of  energy  which  can  be 
supplied  by  molasses  or  grain  particularly  at  the  time  ammonia  is 
produced  in  the  rumen;  (2)  adequate  levels  of  mineral  and  vitamin  sup- 
plementation are  necessary;  (3)  some  natural  protein  which  may  influence 
the  utilixation  of  other  nitrogen  sources;  (4)  thorough  mixing  of  the 
supplement  or  ration;  (5)  the  ration  or  supplement  should  be  blended 
in  such  a  way  that  sifting  or  sorting  of  Ingredients  does  not  occur. 

Since  DAP  has  been  used  widely  as  a  nitrogen  and  phosphorus  source 
in  conmsrcial  fertilisers  and  it  could  be  priced  competitively  with 
urea  and  phosphorus  as  a  feed  Ingredient,  there  seemed  to  be  a  need  for 
further  studies  to  determine  its  feeding  value  for  ruminants. 

This  experiment  was  designed  to  evaluate  supplements  containing: 
(1)  all  natural  protein  (soybean  meal  and  dehydrated  alfalfa);  (2) 
part  natural  protein  and  part  non-protcin-nltrogen;  and  (3)  non- 
protein-nitrogen  without  soybean  meal  in  beef  cattle  finishing  rations. 

REVIEW  OF  LUEBATUBE 

Historical 

Armsby  (1911)  reviewed  the  literature  on  the  synthesis  of  protein 
from  non-protein-nltrogen  cooq>ounds  in  the  alimentary  canal  of  animals 
and  concluded:    (1)  that  monogastric  animals  cannot  utilise  non-protein- 
nltrogen  compounds  for  the  synthesis  of  protein,  and  (2)  protein  synthesis 
in  ruminants  can  be  demonstrated. 
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HATt  et  «1.  (1939)  showed  that  rations  low  in  protein  are  Inadequate 
for  growth  of  calves  and  are  effectively  supplemented  by  urea. 

Toxicity  Levels  of  Various  Non-Protein-Nitrogen  Sources 

With  the  onset  of  the  use  of  urea  as  a  source  of  non-protein- 
nitrogen  in  ruminant  rations,  imich  work  was  done  on  toxicity  levels 
of  various  non-protein-nitrogen  compounds.    Ammonia  toxicity  is  com- 
monly called  urea  toxicity  or  urea  poisoning. 

Repp  et  j^.  (1955)  used  a  stomach  tube  to  administer  a  solution  of 
urea  to  laabs  and  tested  the  blood  aanonia  values  and  toxicity  levels. 
They  reported  that  blood  ammonia  values  were  at  a  maximum  at  about  30 
minutes  after  drenching.    No  clinical  synptaois  of  toxicity  occurred 
until  the  blood  ammonia  nitrogen  level  rose  to  about  1,000  meg  per  100  ml. 
Blood  ammonia  values  and  the  dose  level  of  the  toxic  non-protein- 
nitrogen  compound  showed  a  high  degree  of  association.    Symptoms  of 
fatal  toxicity  were  removed  irtien  acetic  acid  was  administered  orally, 
probably  due  to  it  neutralising  the  ammonia. 

Symptoms  of  aomonia  toxicity  reported  by  Davis  and  Roberts  (1959) 
were  uneasiness,  rapid  breathing,  muscle  tremors,  slight  incoordination, 
progressing  to  severe  incoordination  especially  in  the  front  legs  and 
labored  breathing.    Bloat  was  always  present  with  ammonia  toxicity. 
Death  usually  occurred  one  and  one-half  to  two  and  one-half  hours  after 
the  onset  of  the  symptcms.    He  observed  that  if  a  bloated  animal  was  given 
a  five  per  cent  acetic  acid  solution  it  would  generally  recover. 
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Lewis  (I960)  uied  eight  sheep  fitted  with  permanent  rumen  fistulas 
to  study  csBionis  toxicity.    He  stated  that  toxicity  was  brought  about 
by  fixation  of  ainnnia  in  brain  tissue  and  noted  symptoms  similar  to 
those  reported  by  Davis  and  Roberts  (1959).    These  syn^toms  according 
to  Lewis  could  arise  due  to:    (I)  direct  toxic  effect  of  the  ammonium 
ion  in  the  peripheral  blood,  (2)  changes  in  acid  base  electrolyte 
balance  of  the  body  fluid  and  (3)  toxicity  of  the  carbonate  ion.  He 
observed  that  sheep  blood  ammonia  nitrogen  levels  were  higher  than  in 
non-ruminants.    In  the  presence  of  urea»  the  changes  in  the  acid  base 
balance  did  not  account  for  tha  toxicity. 

Russell  et  §1,  (1961)  used  lambs  to  test  the  toxicity  of  various 
lavals  of  urea  and  diamnonium  phosphate  (DAP).    The  solution  was  ad<- 
ministered  via  stomach  tube.    The  toxicity  of  the  two  compounds  was 
compared  on  a  nitrogen  equivalent  basis.    Ammonia  toxicity  with  urea 
was  observed  at  the  level  of  15  g  per  100  lb  body  weight  and  it  in* 
creased  sharply  at  30  g  per  100  lb  body  weight.    No  toxicity  occurred 
with  DA?  up  to  40  g  urea  equivalent  per  100  lb  body  weight.    One  lamb 
survived  a  dose  of  DAP  equivalent  to  75  g  of  urea.    At  a  level  of  40  g 
urea  equivalent  per  100  lb  body  weight,  DAP  was  toxic  when  infused  di- 
rectly into  the  rumen.    At  this  level  the  rumen  pH  increased  from  6.8  to 
8.1  within  one-half  hour  after  administration  of  urea;  an  equivalent  amount 
of  DAP  caused  an  increase  from  7.0  to  7.2  in  the  same  time  interval. 

A  highly  significant  difference  was  observed  for  the  blood  ammonia 
nitrogen  of  lambs  receiving  urea  or  DAP.    Haximum  blood  ammonia  nitrogen 
post  urea  dosage  was  420  meg  per  100  ml  per  gram  urea  equivalent  per  100 
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lb  body  weight  i^lle  maximum  blood  anmonia  nitrogen  was  17.6  meg  per  100 
nl  per  gram  urea  equivalent  per  100  lb  body  weight  following  DAP  dosage. 
Nitrogen  retention  was  not  significantly  different  between  lanbs  re* 
calving  the  two  coHpounda. 

The  following  year  Russell  et  £l.  (1962)  conducted  further  tests 
to  obtain  additional  information  about  the  possible  toxicity  of  DA? 
and  urea  to  lambs  and  steers*    They  also  tested  the  utilisation  of  DAP 
nitrogen  by  lambs.    The  confounds  ware  given  on  the  basis  of  nitrogen 
equivalent  units,  one  unit  equalling  one  gram  urea  or  two  and  two- 
tenths  grams  DAP  per  100  lb  body  weight.    Results  were  similar  to 
those  observed  the  previous  year.    Direct  infusion  of  40  units  of  DAP 
into  the  rumen  of  lanibs  resulted  in  acute  distress  in  10  minutes  after 
dosing  and  death  20  minutes  post  feeding.    Lambs  receiving  SO  units  of 
DAP  died  within  10  minutes  after  infusing  the  coiapound.    The  maximua 
blood  ammonia  nitrogen  rise  per  unit  of  urea  averaged  51  meg  per  100  ml 
with  a  corresponding  value  of  18  meg  for  DAP.    This  was  significantly 
different.    Slower  absorption  of  DAP  nitrogen  may  be  due  to  its  lower 
pH,  since  the  phosphate  acts  as  a  buffer.    The  lower  pH  may  also  be 
accounted  for  by  the  slower  release  of  anaonia  from  DAP.    This  will  -> 
cause  a  greater  efficiency  in  nitrogen  utilization. 

On  an  isonltrogenous  basis  Oltjen  et  al.  (1963)  found  DAP  less  toxic 
than  urea  when  fed  to  sheep.    Forty  grans  urea  equivalent  of  DAP  per  100 
lb  body  weight  were  required  to  cause  death  and  only  25  g  of  urea  per 
100  lb  body  weight  are  required.    A  smaller  rise  in  rumen  pH  was  ob* 
served  with  DAP  than  with  urea.    Data  indicated  that  88  g  of  DAP  (equi- 
valent to  40  g  of  urea)  per  100  lb  body  weight  was  toxic  to  sheep. 
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Johnson  and  McClure  (1964)  reported  that  peak  blood  urea  values 
•e«Md  to  occur  somewhere  between  five  and  seven  hours  post  feeding 
with  both  DAP  and  urea.  ;  . 

Digestibility  Trials 

Work  reported  by  Rusoff  et  al.  (1962)  showed  no  significant  dif- 
ference In  digestion  coefficients  between  a  control  ration  containing 
steamed  bone  meal  and  the  eaqperimental  ration  containing  urea-phosphate 
and  oyster  shell  flour, 

J(^8on  and  McClure  (1963)  conducted  digestion  trials  with  sheep 
fed  a  ration  of  corn  cobs,  soybean  flakes,  starch,  ground  shelled  corn, 
minerals  and  vitamins  A  and  D.    The  ration  was  supplemented  with  urea, 
biuret  or  DAP,    A  basal  ration  of  50:50  roughage  to  concentrate  vaa 
used.    They  found  cliat  urea  was  utilized  more  efficiently  than  biuret 
or  DAP. 

Richardson  and  Tslen  (1963)  observed  that  rumen  liquor  of  steers 
supplemented  with  soybean  meal  (SBM)  contained  substantially  more  amino 
acids  than  that  obtained  from  steers  fed  urea. 

Oltjen  et  §1,  (1963)  reported  that  neither  the  dry  matter  nor  the 
organic  matter  of  a  ration  containing  DAP  was  digested  es  well  as 
rations  containing  SBM  or  urea.    They  observed  that  urinary  nitrogen 
losses  were  greater  in  sheep  fed  DAP,  and  the  nitrogen  retention  was 
therefore  greater  in  sheep  fed  the  urea  and  SBM  rations.  Differences, 
however,  were  not  significant. 
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Johnson  and  HcClure  (1964)  studied  Che  digestibility  «nd  utiliza- 
tion of  nitrogen  from  rations  supplemented  with  urea,  biuret  or  DAP. 
It  was  observed  that  nitrogen  retention  for  the  urea  suppleioented 
ration  was  significantly  more  than  for  the  rations  containing  DAP  or 
the  basal  ration. 

Work  reported  by  Schaadt  et  ^l.  (1964)  showed  that  DAP  had  a 
lower  biological  value  than  urea  or  biuret.    Average  nitrogen  balance 
over  the  entire  period  was  negative  for  DAP  but  positive  for  urea  and 
biuret. 

Schaadt  et         (1966)  used  four  loto  of  six  wether  lambs  for  feeding 
and  metabolism  trials  to  test  rations  containing  a  mixture  of  DAP  plus 
urea,  urea  and  biuret.    He  reported  tliat  the  DAP  plus  urea  mixture  had  a 
significantly  (p     .05)  lower  biological  value  than  that  of  the  urea  or 
biuret  rations.    There  were  no  significant  differences  between  treat- 
ments on  digestibility  of  dry  matter,  callulose,  and  organic  aatter,  or 
rate  of  gain. 

Richardson  et         (1966)  using  fistulated  cteers,  tested  DAP 
monanmonlum  phosphate  (MAP) ,  a  blend  of  MAP-urea  and  a  blend  of  MAP-DAP, 
and  determined  annaonia  production,  total  nitrogen  and  protein  nitrogen 
In  rumen  Ingesta.    The  products  were  tested  at  a  level  of  10  percent  of 
the  supplement,  supplying  91  g  per  head  dally.    A  blend  of  urea  and 
dlcaldum-phosphate  was  Included  in  this  test.    These  products  made 
up  approximately  one-third  of  the  total  crude  protein  in  the  supplement 
except  for  MAP  which  furnished  a  lower  level.    The  basal  ration  consisted 
of  2.72  kg,  ground  corn;  2.72  kg,  prairie  hmy;  and  0.91  kg  of  the  supplement. 


Ammonia  producCion  reached  a  pealc  vlthin  one-half  hour  after  feed- 
ing except  for  the  control  (SBH)  and  the  MAP-urea  blend;  but,  no  large 
differences  were  observed.    The  percent  true  protein  of  the  crude  protein 
vas  similar  for  all  products  tested.    However,  DAP  and  MAP-DAP  tended  to 
show  less  true  protein  in  the  rumen  ingests  for  the  first  four  hours. 
There  vas  a  tendency  for  these  products  to  release  aumonla  relatively 
slower. 

HcClure  and  Johnson  (1966)  studied  the  effect  of  coated  and  modified 
DAP  products.    Preliminary  studies  were  used  to  determine  rate  of  ammonia 
release  from  these  products  in  aqueous  s'jspension  and  their  ability  to 
serve  as  a  sole  source  of  nitrogen  for  in  vitro  rumen  fenaantations.  A 
**Lactic  acid  ester"  coated  DAP  (LADAP)  product  and  two  modified  DAP 
materials  satisfied  the  criteria  best.    No  significant  differences  were 
observed  when  the  rations  were  coa^ared  in  digestion  trials. 

Karr  et  al.  (1965)  speculated  that  iiq>roved  use  of  urea  nitrogen 
could  be  made  by  (1)  reducing  the  rate  of  urea  hydrolysis  in  the  ruaen 
or  converting  urea  to  a  less  soluble  form,  (2)  increasing  the  activity 
of  rumen  microorganisms  to  utilise  available  aiaaonia  nitrogen,  (3) 
increasing  tissue  utilizatioa  of  anmoaia  nitrogen  and  (4)  increasing  the 
aaxnrnt  of  urea  nitrogen  recycled  to  the  rumen. 

Palatabillty  of  Various  Nitrogen  Sources 

Oltjen  et  §1,  (1963)  compared  the  palatabillty  of  DAP  to  urea  and 
SBM,  and  found  that  when  DAP  was  fed  in  a  meal  form  the  sheep  separated 
it  out  and  left  it  in  the  feeder. 
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Richardson  et  al.  (1966)  using  six  Hereford  steers  and  six  Suffolk 
wether  lambs  tasted  the  acceptability  of  DAP,  MAP,  a  blend  of  MAP* 
urea  and  a  blend  of  MAP-DAP.    The  steers  were  fed  daily  4. 54  kg  rolled 
sorghum  grain,  prairie  hay  ad  libitum  which  amounted  to  3.3     5  kg  and 
0.91  kg  of  the  respective  supplement  per  head.    The  test  products  were 
fed  at  the  start  of  the  test  at  the  10  per  cent  level  of  the  supplement, 
supplying  91  g  per  head  daily.    The  level  was  then  increased  from  10  to 
IS  per  cent  (204  g  per  head  daily).    The  lambs  were  fed  daily  0.68  kg 
ground  sorghum  grain,  prairie  hay  ad  libitum  and  0.141  kg  of  the  respec* 
tive  supplements  per  head.    The  land>8  were  first  fed  at  the  10  per  cent 
level  of  supplement  as  were  the  steers  (13.6  g  per  head  daily  of  the 
test  product.    This  level  was  increased  to  15  percent  as  for  the  steers 
(34  g  of  the  test  products  per  head  daily).    Supplements  and  grain  were 
consumed  in  about  10  minutes  by  both  steers  and  lambs  so  the  supplements 
were  acceptable  at  both  the  10  and  15  per  cent  level.    No  harmful  effects 
or  unusual  behavior  were  observed.    Higher  levels  were  not  used  because 
it  did  not  seem  feasible  to  ever  use  higher  levels  under  practical  fe«d» 
ing  conditions. 

McClure  and  Johnson  (1966)  conducted  a  palatability  trial  with 
wether  lambs  using  coated  and  modified  DAP  compounds.    This  was  done 
by  combining  uncoated  DAP,  urea  and  SBM  with  lactic  acid  ester  coated 
DAP  (LADAP)  and  the  two  modified  DAP  materials  in  all  possible  paired 
combinations.    When  compared  with  each  other,  the  urea  and  DAP  rations 
were  about  equally  acceptable.    However,  it  was  observed  that  the  SBM 
was  more  palatable  than  all  other  nitrogen  sources.    Urea  appeared  to  be 
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more  palatable  than  uncoated  DAP  when  compared  with  modified  DAF. 
Uncoated  DAP  proved  to  be  about  equal  to  lAOAP. 

Schaadt  et  §1.  (19S6)  studied  the  palatabllity  of  four  rations 
equally  supplemented  on  a  nitrogen  basis  with  SBM,  urea,  DAP,  and  DAP 
plus  urea  using  12  wether  lambs.    Four  Hereford  steers  were  used  in  an 
additional  palatabllity  trial.    All  possible  coiabinations  of  two  sup- 
plemented feeds  were  fed  one  week  to  each  lamb  and  steer.    Soybean  meal 
WM  preferred  over  urea,  DAP,  and  DAP  plus  urea  by  the  steers  and  Isobs. 
In  all  conq>arisons  it  was  apparent  that  the  DAP  was  highly  unpalatable. 
The  ration  containing  the  mixture  of  BAP  plus  urea  was  preferred  over 
the  one  containing  DAP  alone. 

Feeding  Trials 

Thomas  et  al.  (1961)  found  that  DAP  gave  about  the  same  response 
•8  either  urea  or  SBM  when  used  in  a  cattle  finishing  supplement.  The 
DAP  and  urea  was  condsined  with  SBM  or  saff lower  meal.    Greater  gain 
and  better  feed  efficiency  were  observed  for  the  animals  fed  the  sup- 
plement containing  DAP  and  safflower.    Both  urea  and  DAP  were  effectively 
used  as  nitrogen  additions  to  safflower  or  SBM.    Animals  fed  urea  or 
DAP  with  safflower  produced  more  economical  gains  than  those  fed  urea 
or  DAP  with  SBM. 

Cowman  and  Thomas  (1962)  conducted  two  trials.    Trial  one  involved 
a  wintering  and  a  fattening  phase.    The  products  tested  in  both  phases 
were  DAP,  MAP,  and  urea  plus  def lourinated  rock  phosphate.  Thirty-two 
individually  fed  Hereford  steers  were  studied  during  the  112  day 
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wintering  period.    Sources  of  nitrogen  in  the  supplements,  average 
dally  gain  (AD6)  and  pounds  of  feed  per  100  lb  gain  for  this  phase  vara: 
H<tf,  1.10,  924;  DAP,  1.14,  901;  Urea,  0.97,  1035;  SBM,  0.98,  1018. 
Source  of  phosphorus  in  the  rations  had  no  significant  effect  on 
levels  of  blood  phosphorus.    The  data  indicates  that  MAP  and  DAP 
can  be  used  to  supply  both  nitrogen  and  phosphorus  in  protein  si^* 
plements  for  wintering  steer  calves. 

The  steers  were  fed  the  same  eupplements  during  the  168  day  finish- 
ing phase.    Sources  of  nitrogen,  (ADG)  and  pounds  of  feed  per  100  lb  gain 
for  the  168  day  finishing  period  were:    MAP,  2.81,  676;  DAP,  2.95,  673} 
urea,  2.97,  665;  SBM,  3.07,  628. 

A  second  trial  by  Cowman  and  Thomas  (1962)  involved  the  use  of 
Hereford  heifers  fed  in  eight  lots  of  four  head  each.    A  low  phosphorus 
ration  containing  0.12  percent  phosphorus  was  fed  for  the  140  day  win- 
tering period.    The  phosphorus  level  was  increased  0.06,  0.12,  and 
0.18  per  cant  by  adding  DAP  or  def lourinated  phosphate  to  the  supplement. 
Average  daily  gain  for  the  two  control  groups  (0.12%  phosphorus)  were 
0.92  and  0.94  lbs.    Average  daily  gains  for  heifers  fed  added  phosphorus 
frtxB  DAP  at  the  three  levels  were  0.99,  1.02,  and  0.90  lb,  respectively. 
Heifers  fed  added  phosphorus  from  def lourinated  phosphate  at  the  same 
three  levels  gained  1.05,  0.96,  and  0.97  lb  per  head  dally  respectively. 

Ruaoff  e|^  al.  (1962)  used  12  small  dairy  heifers  to  study  the  effect 
of  using  urea-phosphate  (17.2%  nitrogen  and  19. 9X  phosphorus)  in  a  grain 
ration  to  supply  the  required  level  of  phosphorus  and  to  replace  part 
(151)  of  the  protein.    Steamed  bone  oaal  was  used  in  the  control  ration 
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and  urea-phoflphate  plus  oyster  shell  flour  was  used  in  the  experimental 
ration.    Calcium,  phosphorus,  crude  protein,  and  total  digestible  nutri- 
ent levels  were  about  equal  for  both  rations.    They  observed  that  ani- 
mals fed  urea-phosphate  gained  slightly  more  (1.95  lb  per  day)  than 
those  fed  the  control  ration  (1,841b  per  day).    This  difference  was  not 
significant. 

Oltjen  et  al.  (1963)  conparing  urea,  SBM  and  DAP  found  that  when 
DAP  supplied  14  per  cent  of  the  dietary  nitrogen  there  were  no  signi- 
ficant differences  in  feed  intake,  rate  of  gain,  and  feed  efficiency 
as  compared  to  urea  fed  on  a  nitrogen  equivalent  basis.    They  observed 
with  grazing  cattle  that  those  which  consumed  the  urea  ration  lost  less 
weight  (P     .05)  than  those  receiving  urea  plus  DAP.    When  prairie  hay 
was  the  roughage,  the  differences  between  the  rations  were  not  signi- 
ficant.   They  reported  that  nitrogen  supplied  by  DAP  was  not  as  available 
as  that  supplied  by  urea  or  SBM.    Data  showed  that  approximately  50  per 
cent  of  the  asmonia  from  DAP  was  lost  in  the  pelleting  process  and  that 
aasnnia  could  be  released  by  contact  with  saliva  and  water. 

Brown  et  al.  (1966)  conducted  two  trials  to  study  the  value  of  DAP 
and  urea  as  potential  sources  of  protein  in  beef  cattle  finishing  rations. 
In  each  of  the  two  trials  no  significant  differences  between  treatments 
were  observed  in  carcass  grades,  average  daily  gains,  and  feed  efficiency. 

Urea  was  found  to  be  more  toxic  than  DAP.    It  was  also  found  that 
DAP  had  a  lower  biological  value  than  urea  or  SBM.    Soybean  meal  was  found 
to  be  more  palatable  than  urea  or  DAP.    Feeding  trials  conducted  showed  no 
significant  difference  between  urea  or  DAP  when  fed  in  a  finishing  ration. 
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EXPERIMEIirAL  PROCEDURB 
Experisiantal  Anlmala 

Fifty  Hereford  steers  with  an  average  weight  of  303  kg  were  divided 
into  five  lots  of  ten  head  each,  on  the  basis  of  weight  and  conformation. 
The  lots  ware  numbered  from  one  to  five  consecutively.    The  steers  had 
been  used  in  a  wintering  test  and  fed  a  ration  of  sorghum  silage,  soy« 
bean  meal  and  limited  grain.    Originally,  the  steers  were  purchased 
from  the  Warner's  Ranch  in  Rice  County,  Kansas. 

All  cattle  were  identified  individually  with  a  tattoo  In  the  left 
ear  and  a  tag,  for  convenience,  in  the  right  ear.    The  steers  were 
weighed  individually  on  two  consecutive  days  prior  to  the  start  of  the 
test  and  the  average  of  the  two  weights  was  used  as  the  initial  weight. 
They  were  weighed  individually  once  every  28  days  during  the  test.    At  the 
termination  of  the  test  the  steers  were  again  weighed  individually  on 
two  consecutive  daya  and  the  average  of  the  two  days  was  used  as  the 
final  weight. 

Supplements 

Test  supplements  fed  were  (1)  control,  that  consisted  of  natural 
protein  from  soybean  meal  and  dehydrated  alfalfa;  (2)  DAP,  that  contained 
112.5%  crude  protein  equivalent  (18t  nitrogen)  plus  21%  phosphorus;  (3)  a 
special  blend  of  DAP  and  urea,  that  contained  162. 5X  crude  protein  equi* 
valent  (261  nitrogen)  plus  131  phosphorus;  (4)  urea  that  contained  262t 
crude  protein  equivalent  (42%  nitrogen)  (5)  a  mixture  of  DAP  plus  urea. 
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All  •upplemente  contained  dehydrated  alfalfa  and  all  except  nuiid>er  5 
contained  soybean  meal.    The  difference  between  the  DAF-urea  blend  and 
DAP  plus  urea  in  the  suppleaents  that  contained  both  was  that  the 
special  blend  of  DAP-urea  was  made  by  a  single  operation  by  the  manu* 
facturer  in  which  the  chemical  reaction  between  phosphoric  acid  and 
anmtonia  was  stopped  prior  to  completion.    The  DAP  plus  urea  in  the 
supplement  without  SBM  (5)  was  added  separately  and  mixed  together  at 
the  mixing  plant  at  KSU.    The  ingredients  used  in  these  supplements  and 
their  amount  per  100  kg  of  supplement  are  found  in  Table  1.    They  were 
used  to  forimilate  supplements  that  contained  equal  levels  of  calcium, 
phosphorus  and  total  protein  equivalent  (32%).    In  addition,  the  sup* 
plements  supplied  20,000  I.U.  Vitamin  A,  70  mg  chloro«tetracycline  and 
10  mg  diethylstllbestrol  per  head  dally.    The  non-protein  nitrogen 
products  accounted  for  two-'fifths  of  the  total  crude  protein  in  the 
supplements  except  the  mixture  of  DAP  and  urea  without  SBM  which  ac« 
counted  for  three-fourths  of  the  total  crude  protein* 

Feeding  of  Steers 

The  animals  were  fed  twice  daily  between  6:30  to  8:00  k,  M.  and 
4:00  to  5:00  P.M.    One-half  of  the  respective  supplement  was  fed  in  the 
morning  along  with  one-half  of  the  grain,  the  other  one-half  being  fed 
at  night.    The  prairie  hay  was  fed  at  1:00  P.M.    Salt  was  provided  free 
choice  and  fresh  water  was  supplied  by  automatic  waterers  which  were 
cleaned  twice  a  week. 
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Table  1.    Composition  of  supplements, 


Lot  No. 
Treatmsnt 

Ingredients 

1 

Control 

2 

DAP 

3 

DAP-Urea 

4 
Urea 

5 

DAP  +  Urea 

«/o  SBM 

SBM 

64.0 

30.0 

30.0 

30.0 

Molasses 

3.0 

5.0 

5.0 

f.t 

5.0 

Dlcslclum  phosphate 

10.0 

mm 

5.0 

12.0 

mm 

CalduTB  carbonate 

3.0 

10.0 

7.0 

2.0 

11.0 

Dehydrated  alfalfa 

20.0 

25.0 

25.0 

25.0 

25.0 

DAP 

mm 

12.0 

mm 

mm 

11.0 

DAP-urea  blend 

mm 

7.6 

mm 

Ura« 

mm 

mm 

M 

4.5 

Grain 

mm 

18.0 

20.4 

20.8 

43.5 

1.  Supplement  supplied  each  animal  dally  20,000  I.U.  vitamin  A, 

70  mg  chloro-tetracycllne  and  10  rag  dlethylstllbestrol. 

2.  DlammoniuiQ  phosphate  ■  181  nitrogen  (112. 5X  protein  equivalent) 
and  2 IX  phosphorus. 

3.  Diaomonium  phosphate-urea  blend  •  26X  nitrogen  (162. 5X  protein 
equivalent)  and  13%  phosphorus. 

4.  Urea  =»  42X  nitrogen  (262%  protein  equivalent). 

The  steers  were  started  on  a  ration  of  4.54  kg  prairie  hay,  1.82  kg 
rolled  sorghum  grain  and  0.91  kg  of  their  respective  supplement  per  head 
dally.    Grain  was  gradually  increased  to  full  feed  and  the  hay  was  de- 
creased to  1.4  kg  per  head  daily.    A  slight  tendency  towards  scouring 
was  observed  for  a  few  days  after  the  animals  had  been  on  the  grain  ration 
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for  three  weeks.    This  was  considered  a  normal  digestive  disturbance 
during  adjustment  to  the  high  grain  ration.    For  the  last  37  days  of  the 
test  the  hay  was  reduced  to  0.91  kg  per  head  daily.    The  amount  of  sup« 
plement  fed  remained  the  same  throughout  the  test.    The  supplements  were 
fed  in  a  pelleted  form  prepared  by  the  Flour  and  Feed  Milling  Department 
at  Kansas  State  University.    By  July  14,  29  days  after  the  start  of  the 
test,  all  steers  were  on  a  full  feed  of  rolled  sorghum  grain. 

Chemical  Analysis  of  tha  Feed 

Proximate  analyses  were  run  on  the  sorghum  grain,  prairie  hay,  and 
the  supplements  (A.O.A.C.,  1960).    The  results  of  these  analyses  are 
shown  in  Table  2. 

Termination  of  Test 

The  test  ended  December  9,  1%5,  a  total  of  177  days.    The  cattle 
had  access  to  only  prairie  hay  and  water  for  about  six  hours  prior  to 
•hipnent.    They  were  loaded  from  the  beef  experimental  unit  at  approxi- 
mately 5:30  P.M.  and  transported  to  Armour  Packing  Conq;>any  in  Eiqporia, 
Kansas.    They  had  access  to  water  overnight  and  were  waighad  at  approxi- 
mately 8:00  A.M.  the  next  momlitg  and  then  slaughtered.    The  carcasses 
were  allowed  to  chill  for  about  18-20  hours  before  data  were  collected. 
The  data  were  collected  by  personnel  from  the  Animal  Husbandry  Department 
with  the  cooperation  of  the  personnel  at  Armour  Packing  Coiq>any  and  tha 
USDA  meat  grader. 
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Table  2.    Proximate  analyaes  of  feedstuffa. 


Ingredient 

Dry 
Hatter 

Crude 
Protein 

Ether 
Extract 

Crude 
Fiber 

Nitrogen 

Free 
Extract 

Ash 

92.5 

3.9 

2.1 

29.6 

49.1 

7.8 

Sorffhum  dTAln 

87.2 

11.3 

1.9 

1.7 

71.2 

1.2 

Control 

89.8 

33.7 

1.2 

7.8 

34.4 

12.8 

DAP 

89.9 

35.8 

1.5 

7.9 

29.5 

15.3 

DAP-urea 

90.4 

35.1 

1.5 

7.7 

33.5 

12.7 

liraa 

89.8 

33.5 

1.5 

7.4 

33.6 

13.8 

OAP  +  urea 
v/o  SBM 

90.0 

33.2 

1.9 

6.9 

34.1 

14.0 

RESULTS  AND  DISCUSSION 

A  aitiamary  of  the  reaulta  ia  preaented  In  Table  3.    The  following 
paragraphs  discuss  these  results.  .  » 

Feed  Consuaqptlon  and  Feed  Efficiency 

Table  4  aimaariaas  each  28  day  interval  feed  ccmaumption  by  lota. 
Figure  1  ahows  a  cmnparlaon  of  feed  conaitnption  in  the  different  veigh 
periods.    Table  5  gives  the  total  feed  per  kilogram  of  gain  for  each 
weigh  period  and  Fig.  2  ia  a  graphical  preaentation  of  the  feed  efficiency 
for  each  weigh  period.    Feed  conaui^tion  and  feed  efficiency  were  aimilar 
between  lota.    However,  it  waa  obaerved  that  lot  2  ate  the  moat  feed  of 
•11  lota  and  had  the  pooreat  feed  effieiency  (8.94  kg  feed/kg  gain). 
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Table  3.    SuoMry  results  finishing  steers  with  different  protein  svq)* 
pleownts  (June  IS-Deceigber  9,  1965,  177  days). 


Lot  MO* 

1 

1 

2 

3 

• 

4 

5 

Treat  BMnt 

Control 

DAP 

OAPourea 

Urea 

OAF  -f  Urea 

v/o  SBM 

No*  steers  per  lot 

w 

1 A 

iO 

1  A 

1  A 
10 

10 

Av*  iniciai  wt*  *  Kg 

JUZ*/ 

OAQ  £ 

9A^  A 

303.0 

302.7 

Av«  xinai  wt»»  Kg 

CI  A 
3iO.<» 

CI  7  7 

517.7 

506.8 

Av»  oaxiy  gain.  Kg 

1    1  £ 

1  OA 

1  <11 

l.Zl 

1.16 

Av*  cMiixy  racxon.  Kg 

dorgnum  graxn 

7  CO 

&  <17 

7  ai 

7  ai 
7.82 

7.50 

rrairxe  nay 

1  All 

A.OO 

1  £a 

1  CO 

l.DO 

1.68 

supp lemsnt 

01 

•  71 

.71 

•  7l 

•  91 

jr  ecu  psf  luu  Kg  gain 

Sorghum  grain 

OoJ 

£  CO 

658 

646 

650 

Prairie  hay 

IWI ' 

138 

137 

144 

Supp  lenient 

77 

9A 
7<» 

75 

7A 

74 

78 

reea  cose  per  Kg  gaxti 

,1 
I* 

AAA  10 

AAA  AC 

939.05 

139.16 

Shrink  to  iBarket,X 

1.97 

2.68 

2.33 

2.28 

3.32 

Av«  hot  carcass 

wt« ,  Kg 

4A7  O 

9Aa  a 

313.9 

311.1 

300.7 

Av«  dressing 

oU.o 

KO  7 

59.7 

£  A  O 

£A  1 

60. 1 

59.3 

Av«  tat  tnicKness 

x^bn  AID,  cin 

9  If) 
4.  AO 

«•  AO 

O  AK 
4.U9 

1  fl9 
l«o3 

1.93 

Av«  size  riboeye. 

S<l»  cm* 

7^  117 

7C  11 
/3.  Al 

7A  fi4 

7  Q  0£ 

75.36 

Av«  degree 

marbling^ 

5.0 

5.4 

5.0 

5.0 

5.2 

fistimatea  Kianey 

knob,  X 

2.55 

2.75 

2.55 

2.50 

2.35 

Carcass  grades 

Top  choice 

i- 

Medium  choice 

1 

4 

2 

r 

/• 

Low  choice 

• 

6 

6  t 

• 

4 

Top  good 

t 

i»«e 

2 

i  • 

2 

Av.  carcass 

grades^ 

19 

19.4 

19 

19 

19.3 

^Prairie  hay  2.2c  per  kg,  sorghum  grain  4.4c  per  kg;  Lot  1  supplecsnt 
11.04c  per  kg;  Lot  2  supplement  9.42c  per  kg;  Lot  3  supplement 
11.02c  per  kg;  Lot  4  supplement  10.31c  per  kg;  Lot  5  supplement 
9.48c  per  kg. 


'4  •  slight,  5  -  small,  6  -  modest. 

^21  -  high  ahoice,  20  -  medium  choice,  19  -  low  choice,  18  ■  high 
good,  17  ■  medium  good,  16  -  low  good. 
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Table  4.    Twenty*»eight  day  average  feed  consumption  (kg)  by  treatment* 


Lot  No. 

1 

2 

3 

4 

5 

Treatments 

Control 

DAP 

DAP-urea 

Urea 

DAP  -1-  Urea 

v/o  SBM 

No*  steers  per  lot 

10 

10 

10 

]• 

10 

Period 

6/15-  7/13 

2963.6 

2963.6 

2963.6 

2963.6 

2963.6 

7/13-  8/10 

2790.9 

2863.6 

2879.6 

2809.1 

2802.3 

8/10-  9/7 

2845.5 

3202.3 

2986.4 

2981.8 

2881.8 

9/7  -10/5 

2990.9 

3206.8 

2972.7 

2929.6 

2900.0 

10/5  -11/2 

3006.8 

3256.8 

3097.7 

3097.8 

3002.3 

11/2  -11/30 

2477.3 

2752.3 

2706.8 

2675.0 

2311.4 

11/30-12/9 

901.6 

949.3 

913.0 

935.7 

933.4 

Total 

17976.6 

19194.8 

18519.8 

18392.5 

17794.8 

Table  5.    Feed  efficiency  (kg  feed/kg  gain). 

Lot  No. 

1 

2 

3 

4 

5 

Treatment 

Control 

DAP 

DAP-urea 

Urea 

DAP  -f  Urea 

v/o  SBM 

Periods 

6/15-  7/13 

8.31 

9.12 

9.18 

9.95 

8.87 

7/13-  8/10 

8.71 

9.20 

7.97 

8.77 

10.28 

8/10-  9/7 

9.27 

7.96 

9.59 

8.52 

7.59 

9/7  -10/5 

10.20 

9.80 

7.56 

7.91 

9.31 

10/5-11/2 

9.80 

11.84 

13.91 

12.17 

15.92 

11/2-11/30 

6.49 

8.84 

7.18 

7.40 

7.16 

11/30-12/9 

10.44 

4.86 

6.59 

4.84 

4.03 

Average 

8.76 

8.94 

8.71 

8.56 

8.72 
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Fig.  1,    Feed  consumption  by  28  day  weigh  periods. 
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Fig.  2.    Efficiency  of  feed  utilization  by  28  day  weigh 
periods. 
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Lot  5  «te  the  least  feed  of  all.    This  was  apparently  caused  by  tha 
supplement  being  unpalatable.    Lasslter  et  al.  (1962)  also  found  that 
dairy  cows  offered  some  resistance  to  grain  consumption  when  DA.P  was 
fed  at  two  per  cent  level  of  the  total  ration  until  they  became  ac» 
customed  to  it.    The  supplement  that  contained  urea  seemed  to  be  the 
■ost  palatable.    The  steers  that  received  urea  would  eat  the  supplement 
if  it  was  left  setting  in  a  container  by  itself.    This  lot  had  the  best 
efficiency  (8.56  kg  feed/kg  gain).    Johnson  and  McClure  (1963)  found 
that  urea  was  utilized  better  than  DAP  when  fed  to  sheep.    They  fed 
corn  cobs,  soybean  flakes,  starch,  ground  shelled  corn,  minerals  and 
vitamins  A  and  D  supplemented  with  urea,  biuret  or  DAP. 

Oltjen  et  al.  (1963)  reported  that  the  ration  containing  DAP  was 
not  digested  as  well  as  the  ration  supplemented  with  SBM  or  urea.  They 
stated  that  the  nitrogen  supplied  by  DAP  was  not  as  available  as  that 
supplied  by  urea  or  SBM. 

Brown  et  al.  (1966)  found  no  significant  difference  in  feed  efficiency 
between  steers  fed  DAP  or  urea.    Lassiter  et  al.  (1962)  reported  no  dif- 
fnrence  in  nitrogen  digestion  in  rations  containing  DAP,  urea  or  SBM. 

Feed  consumption  for  all  lots,  especially  lot  5,  increased  sharply 
the  last  weigh  period.    The  lot  5  increase  may  be  accounted  for  since 
0.91  kg  of  SBM  replaced  the  unpalatable  DAP     urea  mixture.    It  was  noted 
that  as  soon  as  SBM  was  fed,  grain  consumption  increased  rapidly. 

Table  6  shows  the  feed  efficiency  of  grain  utilisation  (kg  of  feed/ 
kg  gain  by  weigh  periods).    The  efficiency  of  grain  utilisation  parallels 
that  of  total  feed  efficiency. 
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Table  6.    Efficiency  of  grain  utilization  (kg  grain/kg  gain) 


Lot  No. 

Treatment     —  - 
Periods 

1 

Control 

2 
DAP 

3 

DAP-urea 

4 
Urea 

5 

DAP  -f  Urea 
v/o  SBM 

6/15-  7/13 

4.57 

5.02 

5.06 

5.48 

5.37 

7/13»  8/10 

6.71 

7.14 

6.20 

6.77 

7.93 

8/10«  9/7 

'<  7.20 

6.38 

7.55 

6.70 

5.92 

9/7  -10/5 

8.03 

7.85 

5.94 

6.19 

7.27 

10/5  -11/2 

7.73 

9.53 

11.05 

9.67 

12.54 

11/2  -11/30 

5.16 

7.20 

5.83 

5.99 

5.59 

11/30-12/9 

8.84 

4.15 

5.59 

4.13 

3.43 

Average 

6.55 

6.83 

6.58 

6.46 

6.50 

Average  Dally  Gains 

Average  daily  gain  for  each  lot  by  28  day  weigh  periods  is  suib- 
marized  in  Table  7  and  presented  graphically  in  Fig.  3.    Average  daily 
gain  (ADG)  was  highest  (1.21  kg)  for  lots  2  and  4.    The  lowest  AOG 
(1.16  kg)  was  observed  for  lot  1  (control)  and  lot  5.    These  lots  also 
consumed  the  least  feed.    There  were  no  significant  differences  in  ADG 
between  lots. 

Thomas  et  al.  (1961)  also  reported  that  urea  and  DAP  gave  about 
the  same  results  when  used  in  a  cattle  finishing  supplement.  Lasslter 
et  §1,  (1962)  found  that  the  rates  of  gain  for  dairy  heifers  fed  urea, 
DAP,  or  urea  plus  DAP  were  essentially  the  same.    Brown  e^  gl,  (1966) 
found  no  significant  difference  in  ADG  of  Hereford  steers  fed  urea  or  DAP. 
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Table  7,    Sumnuury  of  average  daily  gains  (kg)  for  each  weigh  period  by 
treatment. 


Lot  No. 
Treatment 

Period* 

1 

Control 

2 
DAP 

3 

OAP-urea 

4 
Urea 

5 

DAP  4  Urea 
w/o  SBM 

6/15-  7/13 

1.27 

1.16 

1.16 

1.06 

1.20 

7/13-  8/10 

1.15 

1.11 

1.29 

1.15 

.97 

8/10-  9/7 

1.10 

1.44 

1.11 

1.25 

1.36 

9/7  -10/5 

1.05 

1.17 

1.40 

1.3S 

1.11 

10/5  -11/2 

1.10 

.98 

.80 

•  91 

.67 

11/2  -11/30 

1.36 

1.11 

1.35 

1.29 

1.16 

11/30-12/9 

.96 

2.17 

1.54 

2.15 

2.58 

Average 

1.16 

1.21 

1.20 

1.21 

1.16 

Prom  Fig.  3  it  can  be  seen  that  lots  2,  4,  and  5  made  outstanding 
gains  for  the  last  weigh  period.    Lot  3  had  a  higher  ADG  for  the  last 
period  than  the  AOG  for  the  whole  test  of  all  lots  up  to  the  last  weigh 
period.    The  last  weigh  period  consisted  of  9  days  and  lot  1  was  the 
only  one  that  showed  a  decrease  in  gain.    The  sharp  increases  and  de- 
creases in  the  rate  of  gain  by  weigh  periods  are  difficult  to  explain. 
Weather  and  fill,  along  with  other  unknown  factors,  were  the  probable 
causes. 

Table  8  is  a  suamary  of  the  average  weights  of  the  animals  in  their 
respective  lots  for  each  weigh  period.    Figure  4  shows  a  graphical  com- 
parison of  the  monthly  weights  which  remained  relatively  similar 


2.50 
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I 
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3  ^ 
WEIGH  PERIODS 


Fig.  3.    Trends  in  average  daily  gains  by  28  day  weigh  periods. 
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Table  8.    Suimnary  of  average  weights  (kg)  of  the  steer*  for  each  weigh 
period  by  treatment. 


Lot  No. 
Treatments 

Periods 

1 

Control 

2 
DAP 

3 

DAP-urea 

4 

Urea 

5 

DAP  +  Urea 

w/o  SBM 

6/15^  /65 

302.7 

303.4 

303.6 

303.0 

302.7 

6/15-  7/13 

338.4 

335.9 

335.9 

332,7 

336.1 

7/13-  8/10 

370.5 

367.1 

372.1 

364.8 

363.4 

8/10-  9/7 

AOl.l 

407.3 

403.2 

399.8 

401.4 

9/7  -10/5 

430.5 

440.0 

442.5 

436.8 

432.5 

10/5-11/2 

461.1 

467.5 

464.8 

462.3 

451.4 

11/2-11/30 

499.3 

498.6 

502.5 

498.4 

483.6 

11/30-12/9 

508.0 

518.2 

516.4 

517.7 

506.8 

throughout  the  test.    It  was  noted  however,  that  cattle  in  lot  2  vara 
the  heaviest  and  that  cattle  in  lot  5  ware  the  lightest  at  the  termina*  = 
tion  of  the  test.    There  was  a  difference  of  11.4  kg  in  the  average 
weights  between  lots  2  and  5.    The  differences  in  the  average  weights 
for  lots  were  not  significant.    Cattle  in  lot  2  also  consumed  the  most 
feed  and  those  in  lot  5  the  least. 

Caraass  Charaetaristies 

Individual  and  average  dressing  percentages  by  treatment  calculated 
from  the  warm  carcass  weight  divided  by  the  feedlot  weight,  are  stsmnarized 
in  Table  9.    There  were  no  significant  differences  between  the  means  of 
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Table  9,    Carcass  dressing  percentage.* 


Lot  No. 
Treatments 

1 

Control 

2 
DAP 

3 

DAP-urea 

4 
Urea 

5 

DAP  +  Urea 
w/o  SBM 

61.23 

61.55 

59.90 

59.43 

59.41 

62.55 

61.28 

62.68 

61.10 

61.15 

60.44 

52.45 

61.37 

59.12 

60.28 

58.80 

60.88 

60.18 

59.92 

58.85 

59.39 

59.82 

61.13 

62.82 

58.33 

61.66 

60.50 

60.67 

61.89 

58.81 

61.00 

59.38 

60.95 

59.81 

59.28 

59.44 

61.63 

61.88 

59.28 

59.37 

61.38 

59.91 

58.10 

59.14 

58.69 

60.09 

61.06 

60.88 

58.78 

59.13 

Average 

60.64 

59.74 

60.79 

60.10 

59.34 

^Dressing  percent  »  warm  carcaas  weight  divided  by  feed  lot  weight 
and  expressed  as  percent. 

the  five  groups  of  cattle.    The  lot  with  the  highest  average  dressing 
percentage  of  60.79%  was  the  one  that  received  the  special  blend  of  DAP 
plus  urea  (lot  3).    The  lowest  dressing  percentage  (59.34X)  was  lot  5, 
which  received  the  supplement  that  contained  a  mixture  of  DAP  plus 
urea  without  SBM.    Feed  consumption  was  lowest  for  this  lot  and  thia 
probably  accounted  for  the  cattle  showing  less  finish  and  having  a 
lower  dressing  percentage.    Although  feed  consumption  for  lot  5  Increased 
when  the  supplement  was  replaced  by  SBM  for  the  last  few  days  of  the  test. 
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the  tim  did  not  last  long  enough  for  the  finish  of  these  cattle  to 
equal  that  of  the  other  lots. 

Table  10  gives  the  ladividual  and  average  rib-eye  area  by  treat* 
nents.    There  were  no  significant  differences  observed  bstween  the  aeans 
of  the  treataents. 

Table  11  suoBariaes  the  individual  and  average  backfat  thickness  by 
treatments.    There  were  no  significant  differences  between  the  treataents. 

Carcass  grade  of  an  animal  is  largely  determined  by  age,  marbling, 
conformation,  rib-eye  area,  and  backfat  thickness.    Table  12  is  a  sum- 
mary of  the  carcass  grades  obtained  at  the  slaughter  house.    The  average 
grade  of  all  five  lots  was  low  choice  with  lots  1,  3,  and  4  being  exactly 
the  same  when  graded  numerically.    Lot  2  had  the  highest  average  numer- 
ical grade  of  19.4.    It  was  somewhat  surprising  that  lot  5  graded  next 
to  lot  2  with  a  grade  of  19.3.    These  steers  shewed  less  finish  than 
those  in  other  lots. 

Brown  et  al.  (1966)  found  no  significant  differences  between  carcass 
data  obtained  from  Hereford  steers  fed  DAP,  urea,  or  cottonseed  meal  (CSM). 
This  is  in  agreement  with  results  of  this  test. 
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Table  10.    Rib-eye  area  at  the  12th  rib,  sq.  cm. 


Lot  No.  1  2  3  4  5 

Treatments  Control        DAP        DAP-urea       Urea        DAP  +  Urea 

v/o  SBM 


75.36 

82.62 

63.88 

72.72 

82.32 

76.58 

72.06 

94.39 

88.65 

81.94 

71.76 

84.33 

66.14 

72.26 

85.22 

62.00 

71.55 

69.93 

77.04 

62.46 

76.84 

77.55 

76.58 

81.23 

82.19 

73.56 

77.67 

87.30 

75.90 

75.90 

72.72 

67.16 

77.93 

82.83 

70.64 

65.23 

74.83 

73.28 

75.62 

71.93 

78.59 

77.80 

70.38 

70.51 

76.91 

86.18 

65.48 

68.38 

86.13 

64.01 

73.86 

75.11 

74.83 

78.26 

75.36 

with  planiffleter  and  converted  to  sq.  cms. 
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Table  11.    B«ek>fat  thicktwtt  at  12th  rib  cm. 


Lot  No.  12  3  4  5 

Treatment •  Control        DAP        DAP-urea       Urea        OAP  +  Urea 

v/o  SBM 


2.29 

1.78 

1.78 

1.78 

1.32 

2.29 

2.74 

2.29 

1.83 

1.78 

3.51 

2.29 

2.54 

1.45 

1.78 

1.98 

2.92 

1.78 

3.05 

2.29 

.97 

2.26 

2.16 

1.78 

2.06 

2.03 

2.54 

1.58 

1.27 

1.40 

2.54 

2.54 

3.30 

1.73 

1.40 

1.85 

2.21 

1.27 

2.16 

1.40 

1.83 

1.55 

1.27 

1.91 

3.05 

2.54 

1.80 

2.67 

1.45 

2.79 

2.18 

2.26 

2.06 

1.83 

1.93 
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Table  12.    Carcasf  grades  by  treatment. 


Lot  No.  1  2  3  4  5 

Treatments  Control        DAP         DAP-urea     Urea        DAP  4-  Urea 

w/o  SBM 


19 

19 

19 

90, 

19 

19 

20 

18 

IS 

18 

20 

20 

If 

19 

20 

18 

19 

19 

1' 

m 

19 

19 

19 

li 

19 

20 

20 

li 

19 

19 

19 

t» 

SI 

19 

19 

19 

19 

» 

20 

19 

19 

19 

If 

19 

19.4 

19 

19 

19.3 

21  «■  high  choice 
20  >  nediua  choice 
19  ■"  low  choice 
18  -  high  good 
17     nediiia  good 
16  •  low  good 
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Fifty  Hereford  steers  were  divided  equally  into  five  lots  to  study 
the  value  of  different  non-protein-nitrogen  (MPN)  sources «  dianonium- 
phosphate  (DAP)  and  urea  in  the  ration  for  finishing  beef  cattle.  The 
five  treatments  were  (1)  control,  (2)  DAP,  (3)  special  blend  of  DAP  and 
urea,  (4)  urea,  and  (5)  DAP  plus  urea  without  SBM.    All  supplements 
contained  dehydrated  alfalfa  and  soybean  meal  (jBSM)  except  the  latter 
which  did  not  contain  SSM. 

Poor  palatability  was  observed  with  the  supplaoant  that  contained 
DAP  plus  urea  without  SBM.  As  the  test  proceeded,  the  cattle  began  to 
accept  it  better. 

The  results  of  this  test  showed  that  the  cattle  that  received  DAP 
were  the  heaviest  and  those  fed  DAP  plus  urea  without  SBM  were  the 
lightest  at  the  termination  of  the  test,  but  this  was  not  significantly 
different.    The  highest  average  dally  gain  was  1.21  kg  per  head  for  tha 
two  lots  fed  DAP,  and  urea,  respectively.    The  average  daily  gains  for 
the  five  lots  were  not  significantly  different. 

Grain  consumption  was  not  greatly  different.    Those  fed  DAP  con- 
sumed more  feed  than  the  others,  and  those  fad  MP  plus  urea  without 
SBM,  the  least. 

The  cattle  that  received  the  urea  had  the  best  overall  feed  efficiency 
and  those  that  received  DAP,  the  poorest.    The  steers  that  received  the 
special  blend  of  DAP  plus  urea  had  a  slightly  higher  average  dressing 
percentage  than  the  steers  of  the  other  treatments.    Steers  that  received 
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Dkf  pliis  urea  without  SBM  had  only  a  slightly  lover  dressing  percentage 
than  the  other  steers.    Area  of  rib-eye  muscle  was  not  significantly 
different.    Area  of  rib-eye  muscle  was  larger  for  those  fed  urea  and 
least  for  those  fed  the  control  ration.    Back-fat  was  thickest  from  the 
cattle  fed  DAP  and  the  smallest  amount  was  present  on  those  fed  urea, 
but  this  was  not  significantly  different.    Overall  carcass  grades  were 
essentially  the  same,  with  the  steers  that  received  the  DAP  grading  only 
slightly  higher  than  the  others.    Those  that  received  urea  made  the 
cheapest  weight  gain. 

Since  DAP  can  be  priced  competitively  with  urea  and  phosphorus  as 
a  feed  ingredient,  it  can  be  used  effectively  in  supplements  for  beef 
cattle  finishing  rations. 
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Fifty  Hereford  •ceers  averaging  303  kgs  ware  divided  into  five  lots 
of  ten  head  each  on  the  basis  of  weight  and  conformation »  to  study  the 
value  of  diaranonium-phosphate  and  urea  in  the  finishing  ration  of  beef 
cattle.    The  five  treatments  were  (1)  control,  (2)  DAP,  (3)  special 
blend  of  DAP  and  urea,  (4)  urea,  and  (5)  DAP  plus  urea  without  SBM. 
All  supplements  contained  dehydrated  alfalfa  and  SBM  except  the  latter 
which  did  not  contain  SBM. 

The  supplement  that  contained  DAP  plus  urea  without  SBM  seemed  to 
be  unpalatable  at  first,  but  the  cattle  began  to  accept  it  better  as 
tha  test  progressed. 

There  were  no  significant  differences  in  average  daily  gains,  how- 
ever, the  cattle  that  received  DAP  were  the  heaviest  (518.2  kg)  and 
those  fed  DAP  plus  urea  without  SBM  were  the  lightest  (506.8  kg)  at 
the  termination  of  the  test.  The  highest  average  daily  gain  was  1.21  kg 
per  head  for  the  two  lots  that  received  DAP  and  urea,  respectively. 
The  lowest  average  daily  gain  was  1.16  kg  per  head  for  tha  lots  fed 
the  control  ration  and  DAP  plus  uraa  without  SBM. 

Grain  consumption  was  not  greatly  different.    Those  fed  DAP  con- 
sumed more  feed  than  the  others,  and  those  fed  DAP  plus  urea  without 
SBM,  the  least. 

The  best  feed  efficiency  (8.56  kg/kg  gain)  was  that  of  the  cattle 
that  received  urea  and  the  poorest  feed  efficiency  (8.94  kg/kg  gain) 
was  for  those  that  racaived  DAP. 

Carcass  characteristics  were  not  significantly  different.    The  steers 
fed  the  special  blend  of  DAP  plus  urea  had  the  highest  dressing  percentage 
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(60.79).   The  lowest  iresslng  percent«g«  was  the  lot  that  received 
DAP  plus  urea  without  SBM  (59.34).    Area  of  rib-eye  muscle  was  greatest 
(78.26  sq.  cm.)  £or  those  fed  urea  and  least  (73.86  sq.  cm.)  for  those 
fed  the  control  ration.    Back-fat  thickness  was  not  significantly  dif- 
ferent.   Back-fat  was  thickest  (2.26  cm.)  from  the  cattle  fed  DiAP  and 
the  smallest  amount  (1.83  cm.)  was  present  on  those  fed  urea.  Overall 
carcass  grades  were  essentially  the  same.    Feed  cost  per  100  kg  live- 
weight  gain  was  lowest  for  the  steers  fed  urea  ($39.05/100  kg)  and 
highest  for  the  ones  fed  the  control  ration  ($40.83/100  kg). 

The  results  indicate  the  sources  of  protein  used  to  be  of  equal 
value  in  the  finishing  ration  of  beef  steers. 


